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Next-Generation Electricity Network
• Control of flexible generation and load
• Energy storage
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Microgrids are a key part of the future Electric 
Delivery System, enabling more decentralization 
and DER integration

Current DER wave: PV, smart buildings

Next DER wave: energy storage, EVs, IoT

Strengthening the seam between the 
Eastern and Western Interconnections 
to encourage efficient development 
and utilization of U.S. energy 
resources.
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Load Modeling in OE - AGR&D - AGM

Load Modeling has significant impact on power system studies and is considered 
essential in power system analysis, planning, control, and operation.

• Office of Electricity (OE), Division of Advanced Grid Research and Development 
(AGR&D), and Advanced Grid Modeling (AGM) Program support research that: 
• Contributes toward developing and validating mathematical model structure

• Captures emerging load dynamic behaviors

• Additional research will be required to:
• Develop physics, math, and economic representations suitable for analytical assessments,

• Run on a range of computational platforms from desktop to high-performance computing 
systems

• Address some of the emerging issues in Load Modeling.
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AGR&D Controls Team: Workshop on Dynamic Load Modeling 

Purpose: The purpose of the workshop is to both conduct outreach on and receive feedback from industry 

on OE’s research on dynamic load modeling and also to build community among OE’s researchers and with 

industry. 

• Specialized means for representing the short-term behavior of end-use loads in simulation-based 

transient stability studies of electric power systems. 

• The models describe how loads respond to physical disturbances that affect the reliability of the power 

system. 

• Focuses on representing the behavior of loads over extremely short periods of time (10 or 20 seconds). 
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Load Modeling Projects supported by OE-AGR&D-AGM

Robust Dynamic Load 
Modeling & Uncertainty 

Quantification

Interconnection-level Load 
Modeling for Eastern 

Interconnection

Open-Source High-Fidelity 
Aggregate Composite Load 
Models of Emerging Load 
Behaviors for large-Sale 

Analysis

Measurement-Based 
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Advanced Load Modeling



Advanced Grid Modeling

Enhanced Distribution System 
Resilience and Control 

Advanced Applications 
Research and Development 

Decision Support 
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Reliability Metrics, Standards, and 
Emerging Issues 

Sensor Valuation, 
Validation and 

Standards

Utilizing existing data 
sources, AI, ML

Addressing data 
quality at the 

source

Deploying Tools and for 
Reliability and Resilience
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TRRI, SDA, and AGM distinctions 



Coordinating Grid Sensing Projects 

Measurement

Acquisition

Interpretation

Assess uncertainty at 
source signal

Correlation & causation 
of data anomalies to grid

Combined Physics & 
data driven sensor 

models

Realistic data sets from 
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simulation

Learn the dynamic 
system model

Sensor data verificationQuantification of errors 
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Localization of 
problematic sensors 

Identified Sensor & Data 
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Data Validity

Data Consistency

Measurement 
Quality

Real Time
Valuation of Sensor 

Reliability

SENTIENT
Sensor Anomaly 

Detection

PMU
Metrology

Measurement 
algorithms

Assess consistency in 
data from sensor

ProjectsOutcomesMethodsPrinciples

Measurement 
Standards

Measurement Trust 
Metric; “no-trust” flag

Quality aware 
measurement methods


